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Pifj^jnfThg Invention ^ on \nn 
^^TnvenUon gene,* reiates «o an improved softening 

composition coining ^ternary ammonium compounds hav,n, h,gh 

tester and iow triester content and to a process .or prepanng same. 

njrjrrimir-' ™T h ° Invention 

^e present invention relates to a quaternrzed ester- based 
softener composition containing high diester content and iow .nester conten. 
Compositions of this type have demonstrated unexpected, sup 
softening performance and stabiifty compared to composes o, the pnor 


15 art. 


20 


Fabri c softening compositions su,.a b ,e tor providing fabnc soften,, 
and static contro, bene«s during Sundering are wei, ^ * 
composes gene,* con«a,n. as the softening component, a u — 
water insolubie quaternary ammonium compounds hav.n, two iong alkyi 


chains. 


25 


Further the use of various quaternized examines as fabric 

^ art US Patent No. 4,339,391 to 
softening agents is also known ,n the art. U.S. Patent 

Hoffmann, et a., for example, discloses a series of quatern.ed ester-ar^nes 
which have utility as fabric softeners. 
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U S Paten. No. 5,296. 622 discloses quaternized ester ammes 
hav ,ng fahnosoftening and hydrophone properties which are opined by 
lion o, unsaturated fatty acids co,a,nin 9 at leas, 40 mo.% .ran. 
Inured douhie honds or esters thereof w„h al*anotam,nes and 
s lelen, cuaternization C the reaction products with aiding agents. 

WO/93/21291 to Henkel claims tex* treatment agents containing as 
. softener quaternary ammonium compunds w,,h 1. 2 or 3 acylo*ya*yl 
r bound ,o the nitrogen atom. The compounds alleged, have a o 
10 ^ i, al, o, some o, the acyl groups are denved from unsaturated fatty 
acids with a toast 30% in the cis form. 

U S patent No. 5.023,003 to KAO disdoses a softener composition 
^ch compL a, teas, one ternary ammonium sa» o, the ,o,,ow,g 
1 5 formulae: 


20 


(I) 


25 


(id 


N CH 2 


•CH 2 


C 2 H 4 NHC0R o — 1 
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(III) 


X- 


wherein R 1 and R 2 each represent a hydrocarbon radical having 12-22 
carbon atoms, preferably 16-22 carbon atoms and one unsaturated bond; R 

and R 4 represent a methyl, ethyl or 

(CH 2 -CHO)„NH 

I 

Y 

wherein n is a integer from 1 «o 5. and Y is H or methyl; R* and R« each 
represent a hydrocarbon radicai having 11-21 carbon atoms and one 
unsaturated bond; X represents haiogen, CH 3 S0 4 , C^SO.. wherein the 
stereoisomenc structure if the above said sal. includes both the cisnsomer 
and the trans-isomer with the cis-isomer and the trans-isomer ratio be,ng in 
the range of from 25/75 to 90/10. 

U s Patent No. 4.767,547 discloses fabric softening compositions 
20 containing a rapid* biodegradable quaternary ammonium softening agent of 
the formula: 


25 X 9 • N — (CHaJn-Q' 


or 


Ri 

(D 


R, R 


X 9 ®N 


(CH 2 ) n -CH-CH 2 



Q Q 

I I 

T, T 2 
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wherein: 

o ,? fi 
Qis . 0 4 o, i-O 0, O-l-O. 

R, istCHjVQ-TjOfTj; 
R 2 is(CH 2 )„-Q-T.orT 5 or R 3 ; 

R 3 is C, - C *ft m amerem) C ; Ck a , kyl 0( a|kenyl; 

T, , T, . T„ T„ T, l sof , e ner-compatible an.on. me 

B is an inteoer ^ .1» • ^ of(rom25to42upon an*,** 

quaternary ammonium compound. 

wo 94/20597 ,0 Procter & Gambia reiates to ***** I — • 
i~iin» Value of from greater than about 5 to less man 

ri::::: - - — « - — n; 

. 4 th „ lewei 0 f unsaturate being less mat- 
lodi „e Vaiue is less than about 25, the level 

^aerial of the compound or added electroryte. 

EP o 550 36, to Stepan disdoses cationic fabric treating 

the ratio of fatty acid to amine is between 1 .85 and 1 .4. 
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WO 91/01295 to Henkel discloses quaternary ammonium compounds 
useful as textile treatment agents which are prepared by reaction of fatty 
acids with alkanolamine and thereafter alkylating same to give the 

5 quaternary compounds. The esterification reaction is carried out in the 
presence of an acid catalyst such as hypophosphorous acid. The final 
product allegedly comprises mono, di- and triester components in a ratio of 
10:62:28%. There is no disclosure, however, of a process for the 
preparation of a final product having high diester content, i.e.. greater than 

10 about 55% by weight, and low triester content, i.e., lower than about 20% by 
weight. 

Finally, WO 94/14935 to Henkel discloses concentrated textile 
softener dispersions containing quaternary ammonium compounds derived 

,5 from triethanolamine and containing one. two or three fatty acyloxyethyl 
groups. When the proportion of compounds having two fatty acyloxyethyl 
groups is larger than 50% by moles, these compounds allegedly have a 
particularly low viscosity. However, no process to achieve this level of 
diester was disclosed' in this document, and there is no indication of the 

20 triester content of the final product. 

Therefore, it is clear that the prior art discussed hereinabove does not 
contemplate or suggest the quaternized diester based softener composition 
containing high diester content and low triester content. A process for the 
25 preparation of such products is also not contemplated. 
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According,, it is an obiec, - the P-en, — 
q U a,emi 2 *d diester product havtng high diester content and o. « ^ 
,.„, ,t is a further object of the present invention to prov.de a textile 

invention is to pruv.u ^iranie textile softening 

and has improved softening performance and des.rable text.i 

and nas i"'^ 1 ^ 0 ^w;i;tw ui<;cositv. water 

fc au ,„ as improved softener biodegradability. viscosity. 
propert.es such P a[e readl|y 

absorbencv. stability and the like. These 
10 apparent from the following disclosure. 

The present invention generally relates to 

. lh » solteninq agent, a quaternary 
compose which comprises, as the soften ^ 

„ ammonium sal. which comp — 

components, wherein the amount o, diester quaternan, , eafc 
»» by weight, and the amount o, Wester ,ua,erna„ » I- •-» 

we gh, based on the tota, amount o, quaternary ammonium ». 
Intl also ,e,a,es to a method »o, prepanng said softenmg agen, 

20 

oompoln^ch comprises a quaterna. — . ^ = 
ag en, which is high in diester and tow in truster content and to pr 
25 the preparation of same. 
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Quaternary ammonium compounds having particular* good performa ce 
and stability profiles are obtained by reaction of C„ - C ratty acds or he 
n ydro gena,ion products thereof, or a mixture o, such acds. w, h an 
In lamine in the presence of an «* catalyst, "herein - °< *» 
ac(d ,o —mine is from about 1.60 - 1.80. The resultant esteram.ne 
.action products are subseouently guaternized to cbta.n the quaterna^ 
ammonium salts of the present invention. 

Preferably, the fatty acid is a C„ - C !2 acid containing a degree of 
saturation such that the *d,ne value pNT) « in the range o, from about 
20.90. more preferably, from about 40-60. and stiil more preferably ,n a 
range o, from about 45-55. Preferred fatty acids include bu, are no, l.mrted 
» olio, palmit*. erucidic. eiccsanic and mixtures hereof. Soy. tallow. palm 
palm Kernel, rape seed, lard, mixtures thereof and the *. are typical 
sources for fatty acid which can be employe, in the present invention 
Partial hydration can be employed, if required, to min.mize th 
polyunsaturate leveis in order to improve the stability of the f,nal product 
» also preferred that the fatty.acid(s) employed in the present process have 
. cis ,0 trans isomer ra«o o, from about 80*0 * about 95:5. More 
, preferably, the trans isomer content of said fatty aoid(s) is less than abou 
10 % An optimum trans-isomer content is between about 0.5 - 9.9* 
most preferred fatty actd is a mixNre of tallow/distilled tallow hav,ng a 
cis:trans isomer ratio of greater than 9:1 . 

5 The alkanolamines employable in the present invention generally 

correspond to the formula: 


R - N - Ri 
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«e PrPferred alkanolamines include but are 

r miYtlirPS thereof Triethanolam.ne is the most 
triisopropanol amine and mixtures thereoi. 

preferred alkanolamine. 

Tbe molar ratio of W acid .0 a,Kano, amine is generaily in the range 
, , m abou 1 60 - 1 80. and more preferably, in .he range 0, from about 


10 1.70. 


15 


20 


25 


Th e add catalyst employable in the present process ,nc^ * 
no, limited to Aphonic acid, phosphorous add. P-touene su, bon,a^ 
m e,hane aphonic add. oxaiic acid, hypophosphorous a.d 
acceptable Lewis acid. A preferred ac,d and 
ca,ar,s« is hypophosphorous acd. Typically 0.02 « Y 
m0 re preferabiy 0., .= 0.15 % by weight o, acd catalys,. based 
weight of fa«y acid, in employed in the present process. 

Typically, a hea, up rate of 0.8" - SO minute, preferably 1.25 .0 

a Lperawe of abou, 70-C to a tempera^ in a range 0, from between 

170-C to 210-C is effective in minimizing triester formation. 
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After the esterification, the crude product is reacted with alkylating agents .n 
order to obtain the quaternary ammonium product. Preferred alkylate 
agents include C, - C, straight or branched chain a.kyl ha.ides, phosphates, 
carbonates, or sulfates. C 7 - C 10 aralky. halides. phosphates or sulfates, and 

5 mixtures thereof. Examples of preferred alkylating agents include but are 
not limited to methyl chloride, benzyl chloride, diethyl sulfate, dimethyl 
carbonate, trimethyl phosphate, dimethyl sulfate or mixtures thereof. 
Choosing the type and amount of alkylating agent employed is well wrth.n 
the skill of one in the art. Typicaily, when dimethyl sulfate is the a.ky.at,ng 

,0 agent. 0.7 to 1.0 mo. dimethyl sulfate per mole of ester is satisfactory m 
yielding the quaternized product. 

The quatemization may be carried out in bulk or in solvent, at 
temperatures ranging from 60° - 120°C. If a solvent is employed, then the 

, 5 starting materials and/or product must be so.ub.e in the solvent to the extent 
necessary for the reaction. Solvents of this type are generally known .n the 
art Suitable examples include polar solvents such as. for example, lower 
alcohols, i.e.. C, - C 6 alcohols. Other solvents which can be employed 
include, but are not limited to mono, di, and tri-glycerides. fatty ac.d, glycol 

20 and mixtures thereof. 

A resultant quaternary ammonium salt comprises a mixture mono - (I), 
di - (II) and tri-ester (III) components of the following formulae: 


25 


R-C-0-H 2 C-H 2 C. 


H O -H 2 C-H 2 C 


N 


CH 2 CH 2 OH 


CH 3 
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II) 


10 


15 


20 


R-C-O- H 2 C-H 2 C + CH 2 -CH 2 OH 


R-C-O- H 2 C-H 2 C 


■CH a 


HI) 


O 


r-c-o-h 2 c-h 2 c^ ch 2 -ch 2 -o-c-r 

R-C-O- H 2 C-H 2 C CH 3 


25 


herein R repress a hydrocarbon — ^ 

pLabiy ,6-22 carbon atons, having a totai W in me range of 20- 

40-60. and more pre.e,ab,y. 45-65. and X represent a soft ner 
C anion inCudin, bu, no. ,«ed ,0 haioge, 0^30- ^0 
The reaction products may also contain minor amounts of methy 
:ille P dU„ and o»er ^ 
d ies,er in the M product is genera,. greater ha «^ 9 
lhe amount of .neater is generaliy less than about 25*. preferably 
20% by weigh, based on the tota, amount of o.ua.ema„ ammo„. 
product. 


SUBSTITUTE SHEET (RULE 26) 


WO 97/42279 


10 


„„in fiO 65 wt% diester and less than 
Typical P-oduct composition contam 60 - 65 wt ^ tneste , 

about 18 ^ triester. more prated, less t an 15 
Furt he, the ratio o, cis ,o trans double bonds ^ -k* a. P 
in w range o. from about 80,0 to about 9, , - ^ 
emb odiment. the amount o, trans isomer . less man 
in the range of from 5 to 9.5%. 

There are several convenient methods for obtaining tne desired 
c , ;lra ::l o, the quaterna, ammonium - 
.thnd is to produce the quaternary ammon.um salt from a 

Another method , to produce the quaternary ammon,um sa» from *e 
, ,h. ratio thereof by isomerizing a portion of the cis- 
mixture after adiustmg the ratio thereoi y rf 
.sornehc fa«y acid or ester thereof into « ^ ^ me 

a metallic catalyst. Other methods are read* apparent «o 
skill of one of ordinary skill in the art. 

0 content and *. .riester content demonstrates e, pe 
compared to typical esteramine quaternary -"P"*^ 
oofcr and odor stable a»o*s the formulator greater^ p P 
h* M ua«y softening products. The composes can be aqueous 

preferably concerned. ,„, _ preferabt y trom 

9< 4 - 50%. preferably from about 10 to 4b /o an 

atM ut 15^0 » by we*h, of the quaternary ammonium compounds o, me 
In, invent The composes o, the present inven = e 
concentrated ft particulate solids containing from 0 * ^ j ' 
60-90 % quaternary ammonium softening compound. ,f des,red. 
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Water can be added to .he particle solid compositions to torn, 
erthe r dilute or concentrated .quid textile softening — ^ ^ 
t0 me invent. The soiid particuiate compost con aiso be d,rectly 

added to the rinse bath in order to 

Zl an adequate usage concentre. which is typically in , e rar,ge o 
Z about 10-1000 PPm. more preferab.y. in a range o, trom about 50-500 


ppm. 


The quaternary ammon,um compounds according, to the present 
ime „ t ion can general* be prepared by reacting a, ~ 
acid having a IV of from 20-90 with an afcano, amine ,n the present o 
1 catalyst. The ratio o, acid to amine is preferably in the rang o 1-6 
t and I reaction is carried out a. a temperature o. from about 175 C to 

, abouT^C unti, the reason product has an add value of below about 5. 
5 about 210 C un [s , p o[der , 0 m , nimKe 

order to obtain the quaternary ammonium product. 

A standard rinse-cyc* sof.en.ng composition in accordance with *. 
20 pre sen ,nven«ion can be prepared by preheating water ,0 a .empe^ of 
In about 45-,0-C in a su»ab,e vessel and ^^J^ 
■.hou. 2 7-3 2 The warmed quaternary ammomum sal. is thereafter a 

- ^.r 60-C Fragrance and other optional .ngred.ents can then D 

w ,th deionized wa.er. Dispersions such as .h,s are w« 
within a temperature range of from about 4-C to about 50 C. 
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The quaternary ammonium salt, of the present invention may aiso be 
utilized in products other than fabric softening composes. These products 
may inciude hair care formulates. 4*. care formulations, and the .,Ke, o, 
, he softening, .ubrication. emo,ency and condition of said hair and,or sk, 
when appiied m effective amounts. These and other uses wi„ be read,iy 
apparent to one of ordinary skill in the art. 

AKhough the stability of the textile softening compositions of the 
present invention is such that staging cosurfactants are not 
may nevertheiess be included along with a wide variety of other op.,ona 
ingredients. A brief non-limifing description of some of the optrona 
ingredients which may be employed in the textile softening composes of 
the present invention is provided below. 


15 


| ) \/i C ™sitv/Dispgrsihilitv Aids 

As previously mentioned, relatively concentrated compositions of the 

quaternary esters of the present invention can be prepared that are stable. 

wrthou, the addition of concentration aids. However, the composes o the 
,0 present invention may require organ* and/or inorganic concentration a,ds to 
' g0 to even higher concentrations and/or to meet higher s.abi„ty standards 

depending on the other ingredients. These concentration aids whrch are 

typically viscosity meters may be needed, or preferred, for ensunng 
stability under extreme conditions when particular softener active levels ,n 
25 relation to IV are present. 


SUBSTITUTE SHEET (RULE 26) 


WO 97/42279 


PCT/EP97/02239 


14 


10 


quartan! Concentration Aids 

Surfactant concentration aids typically fall into four catagor.es: 

(1) mono long chain alkyl cationic surfactants; 

(2) nonionic surfactants; 

(3) amine oxides; and 

::ir:.te *— — — - ~ - — 

also be employed. 

,-,) uomJ nno ^ Surfactants 

WW mono-long chain alkyl o, e S ,er based water-soluble cationic 
surfactants generatiy fall within the scope of the fotlowin, general formuta: 

[R 2 N-(R),1 X- 

where* .he # group i. C-C, hydrocarbon group, preferably 0 = , - 
gr0 up or the corresponding ester linkage interrupted group a sho«*a, 
alkyL (C, -C, group between the este, linkage and the N. and havmg 

, ^ZZZZZ^ or subsMuted alky, (,g.. by hydro,, or 
anion such as. for example, chioride. bromide, methyl sutfate. etc. 

The cat^nic surfaaants. if present, are usu* added « so« 
compositions a, a *ve, o, from 0% ,o about 15%. preferably mm a*u<3 
t0 about 15%. more preferably from about 5% * about 16*. * *- 

they are usuaUy empfcyed a, teve, o, from 0% to about 
preferably from about 0.5% to about 10%. 
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|„ general, the .Ota! amount single-long-chain cation* surfactant is added in 
an amount effective to obtain a stable composition. 

The foregoing levels represent the amount of the single-long-chain- 
alky, cationic surfactant which is added .0 the composition o, the present 
invention. The ranges do no, include the amount 0, monoester wh,ch ,s 
already present in the diester quaternary ammonium compound. 

The long chain group R». of the single-long-chain-alkyl catkpnrc 
surfactant generally contains an a.Kylene group having from about 10 .0 
0 about 22 carbon atoms, preferabty from about 12 ,0 about 16 carbon atoms 
(or solid composes, and preferably from about 12 .0 about 18 carbon 
atoms for liquid compositions. This R ! group can be attached ,0 the ca,on,c 
nttcgn atom through a group containing one. or more, ester, amide, ether, 
amine etc.. preferably ester, linking groups which can be desirable for 
,5 increased hydrophilicity. biodegradability. etc. Such linking groups are 
preferably within about three carbon atoms of the nitrogen atom. Suitable 
hiodegradable single-long-cttain alky, cationic surfactants containing an 
ester linkage in the long chain are described in U.S. Pat. No. 4,840.738 
which is incorporated herein by reference. If the corresponding, non- 
,0 quaternary amines are used, any acid (preferable a mineral or polycarboxylic 
acid) which is added ,0 keep the ester groups stable wit. also keep the amine 
protonated in the compositions and preferably during 
me rinse so that the amine has a cationic group. The composition is buffered 
< P H from about 2 to about 5. preferably from about 2 ,0 about 4) to maintam 
25 an appropriate, effects charge denser in me aqueous liquid concentrate 
product and upon further dilution e.g.. to form a less concentrated product 
and/or upon addition to the rinse cycle of a laundry process. 
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The main function of the water-soluble cationic surfactant is to lower 
the viscosity and/or increase the dispersibility of the diester softener and it is 
not, therefore, essential that the cationic surfactant itself have substantial 
softening properties, although this may be the case. Also, surfactants having 
only a single long alkyl chain, presumably because they have greater 
solubility in water, can protect the diester softener from interacting with 
anionic surfactants and/or detergent builders that are carried over into the 
rinse. Other cationic materials with ring structures such as 
alkyl imidazoline, imidazolimium. pyridine, and pyridinium salts having a 
single C 12 -C 30 alkyl chain can also be used. Ver/ low pH is required to 
stabilize, e.g., imidazoline ring structures. Some alkyl im.dazolinium salts 
useful in the present invention have the general formula: 
CH 2 CH 2 


15 


25 


v,\ + .'N C 2 H4-Y 2 -R ? 


I 8 

R 


wherein Y 2 is -C(0)-0-, -0-(0)C, -C(0)-N(R 5 ). or -N(R 5 )-C(0)- in which R^ 
is hydrogen or a C-C, alky, radical; R 6 is a C, -C alkyl radical; R 7 and R 
20 are each independently selected from R and R 2 as defined hereinbefore for 
the single-long-chain cationic surfactant with only one being R 2 . Some alkyl 
pyridinium salts useful in the present invention have the general formula: 


X- 


wherein R 2 and X" are as defined above. A typical material of this type is 
cetyl pyridinium chloride. 
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(2 ) ^ surfactant - alkylated materials. 

Nonionic surfactants suitable as viscosity/dispersibility mod,f,ers 
induda the addition products of ethy.ene and/or propylene oxide with fatty 
alcohols, fatty add., fatty amines, etc. Any of the a.koxy.ated matena, 
hereinafter described can be used as the nonionic surfactant. In genera 
terms, the nonionics herein can be emp.oyed in solid compositions at a eve. 
of from about 5% to about 20%. preferably from about 8% to about 15 A. 
and in liquid compositions at a .eve. of from 0% to about 5%. preferab, from 
about 0.1% to about 5%. more preferably from about 0.2% to about 3/o. 

Suitab.e water-so.ub.e nonionic surfactants genera.ly fall within the 
scope of the following general formula: 

R 2 -Y-(C 2 H 4 0) z - C 2 H 4 OH 

wherein R 2 for both solid and liquid compositions is selected from the group 
consisting of primary, seconda* and branched chain a,enyl hydrocarby. 
groups; and primary, secondary and branched chain alky.- and a.keny, 
substituted phenolic hydrocarby. groups; said hydrocarby. groups hav,ng a 
, hydrocarby. chain .ength of from about 8 to about 20. preferab.y from about 
10 to about 18 carbon atoms. More preferab.y the hydrocarbyl chain .ength 
for liquid compositions is from about 16 to about 18 carbon atoms and for 
solid compositions form about 10 to about 14 carbon atoms. In the genera, 
formula for the ethoxylated nonionic surfactants herein. Y is typ.ca.ly -0-, - 
5 C(0)~ -C(0)N(R), or -C(0)N(R)R, wherein R. when present, has the 
meanings given hereinbefore, and/or R can be hydrogen, and z .s at .east 
about 8. preferably at .east about 10-11. Performance, and usuaHy stab,.,ty 
of the softener composition decrease when fewer ethoxylate groups are 
present. 
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The nonionic surfactants herein are characterized by an HLB 
(hydrophilic-lipophilic baiance, of from about 7 to about 20. preferably from 
11, 8 to about 15. By defining R» and me number of ethoxylate groups. 
,he HLB of .he surfactant is. for the most par,, determined. However. , ,s 
preferred that for concentrated liquid compositions. «he nonionio surfac an s 
Lain relative* long chain R a groups and are relate, highly ethoxy ate, 
Whiie shorter a,M chain surfactants having short ethoxyiated groups m 
possess the reguisUe HLB. they are no, as effeCve. Nonionic surfactants as 
L vscosity/drspersibility modifiers are preferred over the other mod,f,ers 
disclosed herein for compositions with higher levels of perfume. 

Nonionic surfactants employable in the present invention include but 
afe no. limited to the folding examples. In the exampfcs. ,he number o, 
5 ethoxyl groups in the molecule (EO) is defined by an integer. 

n c,„„ ,h..r.h=,in. r rirr-Y *<™W Alkoxvla.es 
The deca, undeca, dodeca, tetradeca-, and pentadeca-ethoxylates 
o, n-hexadecanol. and n-octadecano, having an HLB - «- P^™ 
, 0 ra nge are useful as viscos^ispersibility modifiers o, the context of 
invention. Preferred examples o, ethoxylated primary afcohols usefu, h - n 
as *. viscos*y/dispersibi„ty modflers o, the composes .nclude b* a e 
no, limned to n-C,.EO<m and ,C, 0 EO<11>. The — ^ 
na ,ura, or synthe* alcohols in the nallow" chain fength range re al o u ^ 
25 herein. Specific examples o, such materials include tallow alcohoLECH), 
tallow alcohol-EO(18). and tallow alcohol-EO<25). 
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(ii) fitraioht-Chp in, RAmndarv Alcohol Alkoxylate s 
The deca, undeca, dodeca-, tetradeca, pentadeca-, octadeca, and 
nonadeca.ethoxy.ates of 3-hexadecanol. 2-octadecanol. 4-eicosanol. and 5- 
eicosanol having an HLB within the preferred range are usefu. 
viscosity/dispersibility modifiers in the context of the present invention. 
Examples of ethoxylated secondary alcohols useful here.n as the 
viscosity/dispersibility modifiers of the compositions include but are not 
limited to: 2-C, 5 EO(11); 2-C 20 EO(11); and 2-C, 6 EO(14). 

(iii) Alkyl Phenol Al koxvlates 
As is the case of the alcohol alkoxylates. the hexa- through octadeca- 
ethoxylates of alkylated phenols, particularly monohydric alkylphenols. 
having an 

15 HLB within the preferred range are useful as the viscosity/dispersibility 
modifiers. The hexa- through octadeca-ethoxylates of p-tridecylphenol. m- 
pentadecylphenol. and the like, are useful herein. Preferred examples of 
ethoxylated alkylphenols useful as the viscosity/dispersibility modifiers 
include but are not limited to: p-tridecylphenol EO(11) and p- 

20 pentadecylphenol EO(18). 

It would be generally recognized by one of ordinary skill in the art that 
a phenylene group in the nonionic formula is the equivalent of an alkylene 
group containing from 2 to 4 carbon atoms. For present purposes, nonion.c 
25 surfactants containing a phenylene group are considered to contain an 
equivalent number of 

carbon atoms calculated as the sum of the carbon atoms in the alkyl group 
plus about 3.3 carbon atoms for each phenylene group. 
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fix/) Olefinir. Alkoxvlates 
The alkenyl alcohols, both primary and- secondary, and alkenyl 
phenols corresponding to those drsclosed hereinabove can be ethoxylated 
t0 an HLB within the range reeled herein and used as the 
v,scosity/dispersibi,i«y modifiers ,n the compositions o. the present inven„on. 

fx/ ) Rranche * r.hain Alkoxvlates 
Branched chain primary and secondary alcohols which are avai,ab,e 
tem lhe wen-Known -OXO" process can be ethoxylated and employed as 
the viscos,ty/dispersibility modifiers in the present composmons. 

The ethoxylated nonionic surfactants summarized hereinabove can 
be usefully employed in the present compositions either alone or in specie 
mixtures. 

(3) Amine Oxides 

Suitable amine oxides include but a,e no. limited to those wnth one 
atky, or hydroxys, moiety of about S to about 2B carbon atoms, 
, rom about 8 to about 16 carbon atoms, and two alky, mo,e„es selected from 
th e group consisting of alkyl groups and hydroxyalkyl groups w«h about 1 
abo , 3 carbon atoms. Amineoxides, r, employed, are generally present ,n 
3* composes a, a level.0, from 0% to about 15 %, P— ™ 
about 3% to about 15%; and in liquid compositions at a level of from 0 A to 
a b ou. 5%. preferably from about 0.25% to abou, 2%. The total amouru 
amrne oxide is generally present in an amount effect to provtde a stable 
composition. 
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Preferred examples of amine oxides employable in the present 
invention include but are not lim.ted to dimethylocty.amine ox.de 
diethyldecy.amine oxide, bis-(2-hydroxyethyl)dodecylamine oxide, d.methyl 
dodecy.am.neoxide, dipropyltetradecy.amine oxide, methylethy.hexade- 
cy.amine oxide, dimethyl-2-hydroxyoctadecylamine oxide, and coconut fatty 
alkyl dimethylamine oxide. 

(A) Fattv Acids 

Suitable fatty acids inc.ude those containing from about 12 to about 
25 preferably from about 13 to 22. more preferably from about 16 to about 
20 total carbon atoms, with the fatty moiety containing from about 10 to 
about 22, preferably from about 10 to about 18, more preferably from about 
10 to about 14 carbon atoms. The shorter moiety contains from about 1 to 
about 4, preferably from about 1 to about 2 carbon atoms. Fatty ac.ds are 
typically present at approximately the levels outlined above for am.ne ox,des^ 
Fatty acids are preferred concentration aids for those compositions wh.ch 
require a concentration aid and contain perfume. 

Flor-trni Ytp Concent ration Aids 

inorganic viscosity control agents which can also act like or augment 
the effect of the surfactant concentration aids include water-so.uble. 
ionizable salts. Such salts can also optionally be incorporated .nto the 
compositions of the present invention. A wide variety of ionizable sa*s can 
be used. Examples of surtab.e salts include but are not limited to the hal.des 
of the Group IA and HA metals of the Periodic Table of Elements, e.g., 
ca.cium chloride, magnesium chlonde, sodium chloride, potassium brom.de. 
and lithium chloride. The ionizable salts are particularly useful dunng the 
process of mixing the ingredients to make the composes here.n. and to 
obtain the desired viscosity. 
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The amount of ionizable salts used depends on the amount of actwe 
ingredients used in the compositions. Typical levels of salts used to con.,0, 
tne composition viscos«y are from about 20 to about 20.000 parts per 
million »ppm>, preferably from about 20 to about 11.000 ppm, by we,gh, of 

the composition. 

Alkylene polyammonium salts can be incorporated into the 
composition to give v^cosity contro, in addition to or in place of the water- 
soluble ionizabie salts described above. Additionally, these agents can ac, 
as scavengers. form,ng fan pa,rs with anionic detergent earned over from 
the main wash to the rinse and may improve softening performance. These 
agents may stabilize the viscosity over a broader range 
o temperature, especially at low temperatures, compared to the .no^a 
efcCroU *** examples o, a, M ene polyammonium sal* 
are not limited to Uysine monohydrochloride and 1.5-diammon,um-2. 
methylpentane dihydrochloride. 


20 


25 


in Stabilizers 

"^o^Ts may also be optionally employed in the composes f the 
present invention. The term -stabler." as used herein, inches 
antioxidants and reductive agents. These agents are typic* P-e-t 
tevels o, from 0% to about 2%. preferabfy from about 0.01% to 
more preferably - about 0.05% to about 0,% for an*ox*an* and more 
preferably from about 0.01% to about 0.2% for reducUve agents. Stabto 
use assures good odor s,abi,ity under long term storage condinons. Fur, ,. 
He " an «olan«s and reduce agent stabilizers is especial, c„„cal for 
unscented or low scent products. 
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Examples of antioxidants which can be employed in the compositions 
of the present invention inc.ude but are not .imited to a mixture of ascorb.c 
acid ascorbic palmitate. propyl gallate, available from Eastman Chem.ca. 
Products Inc., under the trade names Tenox® PG and Tenox S-1; a m.xture 

5 of BHT (butylated hydroxytoluene), BHA (butylated hydroxyanisole). propyl 
gallate, and citric acid, available from Eastman 
Chemical Products. Inc., under the trade name Tenox-6; 
butylated hydroxytoluene, available from UOP Process Division under the 
trade name Sustane® BHT; tertiary butylhydroquinone available from 

10 Eastman Chemical 

Products, inc. under the mark Tenox® TBHQ; natural tocopherols available 
from Eastman Chemical Products, Inc. under the mark Tenox® GT-1/GT-2; 
and butylated hydroxyanisole available from Eastman Chemical Products. 

15 inc as BHA; long chain esters (C 8 -C 22 ) of gallic acid such as dodecy. 
gallate- Irganox® 1010; Irganox® 1035; Irganox® B 1171; Irganox® 1425; 
lr ganox® 3114; Irganox ® 3125; and mixtures thereof; preferably Irganox® 
3125 irganox® 1425, Irganox® 3114. and mixtures thereof; and more 
preferably Irganox® 3125 alone or in combination with citric acid and/or 

,0 other chelators such as isopropyl ctrate. Dequest® 2010 avai.ab.e from 
Monsanto under the name 1-hydroxyethylidene-1. 1-diphosphon.c acd 
(etidronic acid), Tiron®. available from Kodak with a chemical name of 4.5- 
dihydroxy-m-benzene-sulfonic acid/sodium salt. and DTPA® 
(diethylenetriaminepentaacetic acid), available from Aldrich. The chemical 

25 names and CAS numbers for some of the above stabilizers are tabulated 


below. 
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ChemicaL^^ 

. • i 4 rAS No Regulations 

Antioxidant ^ INO - 

n 6683 1 9-8 Tetrakis [methy!ene(3.5-di-tert-butyl-4 
lrg anox @ l010 6683-19 8 methane 


, rg anox®1035 41484-35-9 


Thiodiethylene bis (3.5 -di-tert- butyl 
4 - hydroxyhydrocinnamate 


10 


HnQfi „ 128 74 . 7 N,N'-hexamethylene bis(3.5-di-tert-butyl- 

Iraanox® 1098 23128-/4 / 

19 4-hydroxy hydrocinnammamide 

r>RH7l 31570-04-4 1:1 Blend of Irganox® 1098 

lrg anox®B 1171 23128 . 74 . 7 and Irgafos® 168 

15 

^ < M « 65140-91-2 Calcium bistmonoethyl(3,5-di-tert-butyl- 

lrg anox @ 1425 65140 91 ^^^^^^3^ 

otc-tk R 9 fi 13 5-Tris(3.5-di-tert-butyl-4-hydroxyben- 

» 27676 " 62 " 6 2i, trt lne- 2 ,,-(1H.3H.5H, tti cne 

„, 12 S 34137-09-2 3.5.DHert-butyM-hyd ro xy-hydrocinn ami c 

ttl ylVS-.ri a 2ine-2.4.6.(1H.3H.5HHnone 

2S 
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Examples o, reductive agents Include bu, are not limited «c sodium 
odium b,su, M e. porous acd, and 
The s ability of the compounds and compost hece,n can be .mproved W 
2 stablers. but In addrtio, the preparation o. compounds us* he- 
Z tbe source of hydrophobic groups can be Important. some 
gh desirable, readily available sources o, hydrophobic groups such as 
r I <rom. ..... <*», possess odors tha, rem„n with the compou 

Z* «he chemica, and mechanical processing steps wh,ch convert the 
I !* to finished product. Such sources must be deodorized, e, by 
. altl. d is,„la„on. s,npp,n g , etc.. as ,s we,, known in the art. In add, - 
lie, o, the resuiting m «* ^ to oxygen and,or bactena must be 
minimized by adding antioxidants, antibacterial agents, etc. 

nlinlTintirl.-PT'""'" iMnREDlENTS 

' 5 ot the present inven„on may optional contain from 

0 1* to 10%. preferabf, from 0.2% to 5%. o, a sol, release agen, 
Ihe s i, re*ase agen, is a poiymeric soil re,ease agen. sue as 

„ OTide or polypropyfcne oxide, canonic guar gums, and the 

No 4 956.447. which is incorporated herein by reference. d,scloses some 
preferred soil release agents comprising cationic functional. 

A preferred soil release agent is copolymer having blocks of 
, 5 terephthatate and polygene oxide which are comprised o, repeating unfc 
7e hylene .erephthalate and potyethyfcne oxide ,ereph,ha,ate a a molar 
1Z e.hy,ne terephthalate un te to po Xylene oxide ***** »* 
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c, from about 25:75 .0 abou, 35:65. said pofyethylene oxide ,ereph,hala,e 

***** ****** «* ***• «>**» ° :^ b a °; 

300 to abou. 2,000. The modular weigh, of this polyene so,l release 
agent is in the range of from about 5.000 to abou. 55.000. 

Another preferred polymeno soil release agen. is a crystalline 
poster wtth repeat un*s o, ethyfcne terephthalate unit, rom 
Jut 10% to about 15% by we*h, of ethylene ,ereph.ha,a,e un„s 
2 from about 10% to abou, 50% by weigh, o, 
, 0 Lrage molucular we,gh, of from abou, 300 ,o abou, 6,000 where , h 
mola, ratio o, e,hylene terephthalate units to polyethylene terephthalate 
units in the crystallizabte polymeric compounds 

between 2:1 and 6:1. Samples of this po^me, include bu, are no, m«e , 
£L. .730 avanable from OuPon, and Milease® T availab e from CI. 
15 Hfchly preferred so,, refcase agents are powers o, the genenc formula (I,. 

i^o-c-r'I-or^io-c'r'-c-o) (OH ! CH ! 0-)„-X (I) 


X-(OCHiCH 


20 


25 


in which X can be any suable capping group, wherein each X is selected 
, rom the group «- , of H. and alM or acy, groups — - 
abou , 1 ,o about 4 carbon atoms, wherein methy. is prefer^. - 
h, water soluble and is generaily from abou, 6 ,o abou, 113. p*** 
1 abou, 20 ,o about 50. u is c„« ,o ^ — ons ha»g 

redely high ionio strength. The amount of material wherein u ,s reater 
Uld be minimi, whi, .ere shou* be a, teas, 20% preferably 

a, ,eas, 40%. o, matena, in which u ranges from abou. 3 ,o abou. 5. 
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The R' moieties are essentially 1 ,4-phenylene moietres. As used 
herein me ,erm the R 1 moie«es are essentia!,, 1.4-phenytene mo,e,,es 
eTrs io compounds where the R 1 monies consist entire, o, , ,4-pheny iene 
moi e,ie, or are partially subs«uted with other a.iene or ai a.en 
moieties. afcyfene moieties. alKenylene moieties, or ~ * 
Ary ,ene and afcarylene moiefces which can be partially subsftut d ,or ^ 
phenyl include 1 .3-pheny,ene. 1 .2-phenylene. 
aphthylene. 2.2-biphenylene. 4.4-b,phenylene and 
Jylene and afcenylene moieties wh,ch can b e partially substituted «W. 
, ethylene. ,2-propylene, ,,-butylene. 1 ,.pentv,ene. ,6-hexame», , 
,.7-heptamethylene, 1 ,8-octamethylene. 1.4-cydohexylene, and mrxtures 

thereof. 

For the R' moieties, the degree of partial substMion with moieties 
5 other than 1 ,4-phenylene shou,d be such tha, the soil release propels of 
the compound are not adverser, affected to a significant degree. Genera ly. 
,ne degree of partial substitution which can be tolerated will depend upon the 
Packbone length of the compound. w*h longer backbones generally hav,ng 
greater partia, substitution for 1 ,4.pheneylene mo«e, Usually, compounds 
2 „ Ire the R 1 comprise from about 50% to about 100% 1.4-pheny ene 
mo iet*s (from 0 to about 50% moietfcs other man 1 ,4-phenylene) have 
adequate soil release atfivity. For example, polyesters w»h a 40:60 mote 
ratio of isophthalic (1.3-phenylene, to terephthalic (1 .4-phenylene) acd have 
adequate soil release ac«rv«y. However, because most pofyesters used n 
fiber making comprise ethylene (erephthalate unKs. it is usually des,rable to 
minimize the degree of partial substitution with moieties other than 1.4- 
phenylene for best soil release activity. 
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P,e.erabr, .he R' moieties consst entirely o. (i.e.. compnse ,00%, 1.4- 
pnenylene moieties, i.e.. each R< moiety is 1.4-pheneylene. 

For m oie,ies. suitable ethyiene or subs«u«ed ethylene moie,,es 
,„c,ude but are no, limited ,o ethylene. 1 ,2-propylene. 1,.^,ene 1.2- 
I"! a-memo.-l.-propyiene an. natures thereof. Prefer^ me R 

nexyienc, o-nroovlene moieties or 

^ontiaiiv ethylene moieties, 1, /-propyl" 5 

il:: z: t 2- - . „— - — - — a 

m ,x,ures .here ^ lnc , us , on of , 

solubility of the compounds. 

Th e use o, 1 ,2-propylene moieties or a simular branched eouivaien, is 

desirable ,or —on o, any ^^^ LTZ 
, component in the fabric softener compos, on, e, y 

- rnirrr* - « * - « 

R* moieties are 1.2-propylene mo.et.es. The va 
about 6. and preferably is at least about 10. 

Cellulosio derivatives are also funcbonal as so,, retease 9 
■JL o, such a 9 en B include « are «- -^J^ 
cellulose such as Method • availabte from Dow Ch-ca 
25 clonic cellule ether derivat.es such as Pohrmer JU-129». JR-40 
JR-30M® available from Union Carbide. 
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Agonal examples of cel,ulosic polymeric soi, release agents ,n* 
methyl cellulose. hydroxypropyl methyleelluiose. hydroxybuty, 
me ,hylcellulose. or mixtures thereof wherein said cellulosic polymer has a 
viscosity in a 2% aqueous solution a. 20-C of 15 to 75.000 centiposre. Other 
effective soi, reiease agents are caticic guar gums such » ^ «*- 
available from Stein Hal, and Gendrive 458® available from Genera, M„ls. A 
m0 re complete disclosure of high,y preferred soi, re,ease agents is con«a,ned 
,„ European Patent Application No. 1S5.427 to Gosseiin, which was 
published June 25, 1986, and U.S. Patent No. 5.207,933 ,0 Trinh e, al. 
which issued May 4. 1993. both of which are incorporated here.n by 


reference. 


15 
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Rarteriocides 

Examp.es of bacteriocides which can be emptoyed in the composes of 
, he present rnventon include but are not limited to parabens such as methyl, 
paraldehyde, formaldehyde. 2-bromo-2-nitropropane-1 , 3^io, so,d by 
,nolex Chem«a,s under the trade name Bronopol®. and a mixture of 6- 
ch,oro.2-me«hyM-iso,hia Z o 1 ine.3.one and 2. m e,h y l^so.hia Z o»ne 3 ,-one 
s o,d by Rohm and Hass Company under the trade name Kathon® CG/ICP. 
Typica, levels of bacteriocides used in the present compositions are about 1 
ppm to about 2.000 ppm by weight of the composition, depending on the 
type of bactehocide selected. Methyl paraben is especially effective for mold 
growth in aqueous fabric softening compositions with under 10% by weigh, 
of the diester component. 

Silicones 

Dimethylpoiysiloxane (silicone) or modified silicone can be added to 
the composition of this present invention, in order to enhance the softemng 
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propert y an. wa.er-absorb.ncy « - — d amm0n ' Um 
salt of formula (l)-(UI). vi . PQS jtv of 20-10000 

cps at 25°C. is preferred. 

Modifsd siiicones usefui in the present invent include. * 

Xylene modified — - — " — " — " " 
amount of the modification is preferably less then 10 A. 

» is preferable that dimethylpolysiioxane or modified silicones are 
,1 1 a polyo*ye,hy.ene-,ype non,on,c surfactant or a 

emulsified witn a yu T Clir f ac tant Drtor to their 

rnonoalMcatoc-type or dia, k ylc*nic,ype ca«,on,c surfactant 


use. 


15 


20 


25 


Qther_OpJiona^^ j |hor nDtjonal components 

The present invention can include ^^^J^. 

agents, antifoam agents, and the hke. 

An opti ona, additional sonenin, a 9 en, o, tbe P^£^ 

dispersed eKber by tbemse.es. or ^£^ if matenals a, 
as singie-long-chain afcyl cationic surfactant. mKture w*h 

;;r rt n jl*. * * — „*, ™» 
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In general, the materials selected should be relatively crystalline, higher 
melting, (e.g.. 50°C or greater) and relatively water-insoluble. 

The level of optional nonionic softener in the solid composition is 
5 typically from about 1 0% to about 40%, preferably from about 1 5% to about 
30%, and the ratio of the optional nonionic softener to the ester quaternary 
(TEQ) of the present invention is from about 1 :6 to about 1 :2. preferably from 
about 1:4 to about 1:2. The level of optional nonionic softener in the liquid 
composition is typically from about 0.5% to about 10%, preferably from 
10 about 1% to about 5%. Preferred nonionic softeners are fatty acid partial 
esters of polyhydric alcohols, or anhydrides thereof, wherein the alcohol, or 
anhydride, contains from 2 to about 18, preferably from 2 to about 8. 
carbon atoms, and each fatt acid moiety contains from about 12 to about 30, 
preferably from about 16 to about 20, carbon atoms. Typically, such softener 
1 5 contain from about one to about 3, preferably about 2 fatty acid groups per 
molecule. 

The polyhydric alcohol portion of the ester can be ethylene glycol, 
glycerol, poly (e.g.. di, tri, tetra, penta, and/or hexa-) glycerol, xylitol. 

20 sucrose, erythritol. pentaerythritol. sorbitol or sorbitan. Sorbitan esters and 
polyglycerol monostearate are particularly preferred. The fatty acid portion of 
the ester is normally derived from fatty acids having from about 12 to about 
30. preferably from about 16 to about 20. carbon atoms, typical examples of 
said fatty acids being lauric acid, myristic acid, palmitic acid, stearic acid 

25 and behenic acid. 
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Highly preferred optional nonionic soften.ng agent, employable ,n the 
pr esen, Ln =n indude bu« are no, limited ,o the sorbitan esters. » 
s L dehydration products o, sorbitol, and the giyoerc, esters. So b , 
I is typical, P-ared by the cata^c hydrogen - = - 
dehydrated in well known fashion to form mixtures of 1.4- and 1.5 sorbrto 
and small amounts of isosorbides. An — y process ,s 
anhydrides an 2 . 322 . 321wh ich is incorporated here,n by 

r I ^ o, complex r-ures o, ^ 
'e collect^ referred to herein as "sorbitan" Further, one of ord.nary sK„l 

free, uncyclized sorbitol. 

Pr e,e,red sorbitan softemng agents can be prepared by es.etfying 
, he -sorlTLure wrth a fatty acyl group in standard fashion, e.g.. by 
ITI a ,a«y - Mide or ,a«y aad. The — — reactron can 
_ a, any o, the available hydroxylgro up*, and 

ho nronared Mixtures of mono-, di-, tn-, etc.. 
XI m -ions, and the storcbiometric ra«os of the 
Talts can be simply edited to favor the desrred reaction product. 

For commerce, production o, the sorbin ester maten* 
eth e*a«on and - 8 .nera,ly -^^^ 

passing step by reacting sorMo, direct, witn fattyacrds. 
s described more fully in MacDonald; Process^ and O^r 

25 Control Journal of the America Oi, Chem^ Sooety ,Vo, 45. M» 
,1 Details induding formulas of ihe preferred sorbitan esters can be 
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Certain derivatives of the preferred sorbitan esters herein, especially the 
"lower" ethoxylates thereof (i.e., mono, di, and tri-esters) wherein one or 
more of the unesterified -OH groups contain one to about twenty 
oxyethylene moieties [Tweens®] are also useful in the composition of the 
present invention. Therefore, for purposes of the present invention, the term 
"sorbitan ester" includes such derivatives. 

For the purposes of the present invention, it is preferred that if 
sorbitan esters are employed, that a significant amount of di- and tri- 
sorbitan esters are present in the ester mixture. Ester mixtures having from 
20-50% di-ester and 10-35% of tri- and tetra-esters are preferred. 
Commercially available material, such as sorbitan mono-ester (e.g.. 
monostearate). contains significant amounts of di- and tri-esters and a 
typical analysis of sorbitan monostearate indicates that it comprises about 
27% mono-. 32% di- and 30% tri- and tetra-esters. Commercial sorbrtan 
monostearate therefore is a preferred material. Mixtures of sorbrtan stearate 
and sorbitan palmitate having stearate/palmitate weight ratios varvmg 
between 10:1 and 1:10, and 1.5-sorbitan esters are useful. Both the 1.4- and 
1,5-sorbitan esters are also useful herein. 

Other useful alkyl sorbitan esters for use in the softening 
compositions herein include sorbitan monolaurate. sorbitan monimyristate, 
sorbitan monopalmitate. sorbitan monobehenate, sorbitan monooleate, 
sorbitan dilaurate. sorbitan dimyristate, sorbitan dipalmitate. sorbitan 
distearate, sorblttan dibehenate. sorbitan dioleate, and mixtures thereof, and 
mixed -tallowalkyt sorbitan mono- and di-esters. Such mixtures are readily 
prepared b^ reacting the foregoing hydroxy-substituted sorbitans. particularly 
the 1,4- and 1 ,5-sorbitans. with the corresponding acid or acid chloride in a 
simple esterification reaction. 
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,«i of course that commercial materials prepared in this 
, ns t0 b e recognized, o^o - ^ „ 

manner will compr.se mrxtures ^ 
unC yclized sorbitol, fatty acids, polymers. .sosorb d ~ ■ 
,„ ,he present invention, i, is preferred that such impun.es P 
low a level as possible. 

The preferred sorPitan esters can contain up to about 1S» by we,h. 

preferably mono-, are preterre puri r,cation and/or 

naturally occurring triglycerides by normal extract*, P 
int eres,e*a tt on processes or by - ~ » 

lort h hereinbefore for sorbin esters. Par. * -n me , em 

, s ethoxytated to form usable derives that are 
"glycerol esters." 

The -g^ero, esters" a*o indude the potyglycero,. e.g. dig*-' 
, »«ers The polyglycerol polyols are formed by 
through octaglycerol esters. P , " to , ink lhe glycerol moieties 

25 ^^^^ 0 ^ X 2Si g Z^ Wis are 
- ~*SO** t ; SLd hereinbefore 

referred, the fatty acyl groups Really be,n, those desenbe 

for the sorbitan and glycerol esters. 
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The present invention will now be illustrated by the following 
nonlimiting examples. 

Process for Preparing 90% Active Soften.ng 

5 Composition 


10 


15 


1.42 g 


20 


25 


Balance of materials - TEEA 
BHT 

Hypophosphorous acid (50% solution) = 1- 24 9 
Distilled Tallow or C 16 -C 1e with = 71 °9 

C 18 Unsaturated Fatty Acid 

Triethanolamine (TEA) = 23189 

TEEA (a fatty acid ester amine of TEA) was prepared in a 2L-resin kettle 
connected to an overhead stirrer, three-ba.l Snyder column, addition funnel, 
distillation setup, nitrogen sparge and temperature control. The system was 
vacuum-leak tested before starting the experiment. 

Molten fatty acid, antioxidants and hypophosphorous acid were charged to 
the reaction flask and kept at 65-75°C under nitrogen. The react.cn 
apparatus was then purged by pulling vacuum to 29" Hg and breaking 
vacuum with nitrogen three times in order to remove any air in the system. 
TEA was then added and after addition, the reaction mixture was heated up 
with a ramp rate of 1.75-C per minute. As the reaction temperature reached 
105-C. vacuum was pulled to 26" Hg and the reaction was continued heating 
up to 195-200-C. At this temperature and pressure, the reaction was held 
for approximately 20 minutes. Free fatty acid was approximately 0.07 
meq/g. Moisture level should be <0.1% or drying may be required prior to 
quaternization. 
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• . i urn) nf thf» r rog,ant inventlon 

— ' ~ - 306.3g 

TEEA . 41.3. 

Isopropanol 

= 62.1g 

5 ° MS , = 0.269 

EDTA (40% solution) 

= 0.21g 

B T L was charged into the reactor and heated ,o 8C-C under nitrogen^ 

tu aa~a tp PA was then cooled to 
dn ed for approbate, 30 n^nutes. ^J^Z^ The hea, 
,0 60°C after which the isoprcpanol was added (5 h batch we,gh ) 

I ZL 20 minutes. The reaction temperature increased from about 

f r :l< - ,e —a - «~ o : , V e = 

then aiiowed to digest a, - approve, ~ ^ 

, 5 BHT were then added, and the remaining isopropano, (5 A) was 

the mixture. 


The resultant product had the following characteristics: 


20 


25 


Appearance: 

Solvent: 
Activity: 

Color (Gardener scale): 

pH(1% in 50/50 IPA.water): 

Specific Gravity: 

Cloud Point: 

Pour Point: 

Water: 

Ester distribution (Wt%) mono: 


viscous liquid at room 
temperature 
isopropanol (I PA) 
90% active 
2 

3-4 

0.978g/cc 

38-39'C 

19-21'C 

0.5% or less 

di:triis 26.5:59.5:10.5 
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Viscosity as a 


function of temperature of the product: 


Viscosiity vs Temperature Profile 
TEQ 



45 50 a 3 
Temperature (*C) 


15 


9ROOKFIELD LVT DV-II-CP. RPM 0.3-1 5 
SPINDLE #41 
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5msEli 2 - "Standard" Rinse CyCe Softener Fdrrnula„on ,7.5% Active, 


Raw Materials : 

Quaternary salt of the present invention 8.40% 

Dl-water 
1 N HCI 
Fragrance 
Dye/colorant 
Anti-microbial 


91.60% 
pH 2.7 - 3.2 
q.s. 
q.s. 
q.s. 
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Preheat water to between 45 and 60-C. Add the heated water to a suitable 
vessel and acidify to a pH of 2.7 - 3.2 w,tn 1 N HC. Add the warmed 
quaternary salt- to the acidified water while agitating and ma.nta.n.ng a 
temperature of 45 - 60°C. Cool the disperse while agitating. Soluble 
frag rance into the softener dispersion at 40°C. Add dye and preservative as 
desired. Adjust weight with D.-water. Dispersion is storage stable w,th,n a 
temperature range of 4 to 50°C. 

Exampje_3 - "Ultra' 1 Rinse Cycle Softener Formulation (24% Active). 
Raw Materials : 

Quaternary salt of the present invention 26.80% 
Dl-water 73 " 20% 
1NHCI P H2 - 7 " 3 - 2 
10% aqueous Calcium Chloride (CaCI 2 ) solution 

Q-S. 

15 Fragrance 

Dye/Colorant qs ' 
Anti-microbial q,S- 

Preheat Dl-water to 50-60'C. Charge Dl-water to m,xing vessel and acidity 
,0 water to a pH of 2.7 - 3.2 with 1 N HC. Add the warmed quaternary salt to 
,he acidified water with agitation while maintaining a temperature of 50 - 
60-C After addition of 73% of actrve. add CaCI, solution to the s«,rr,ng 
dispersion. Make a second salt addition after 84% of active is added, and a 
third minor salt addition at completion of actrves addition. Continue agitation 
„ to insure a smooth, homogeneous dispersion. Cool to 40-C with agitation. 
Soluble fragrance into the softener dispersion. Adius. viscosity to the 
desired level with addition of CaCI, solution. Add color and preserved. 
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10 


h » with Dl water Dispersion is storage stable within a 
Adjust weight with Dl-water. u w . al nf cnftenina 

„ Bnf 4 50 o C For an even higher level of softening, 

techniques similar to those shown above. 

ultra Rinse Cycle Softener Formulation (28% Active) 
Raw Materials: 

Quaternary salt of the present invention 1 56g 

3l5g 

Dl-water 

pH 2.7 -3.2 
1 N HCI H 

10% aqueous Calcium Chloride (CaCI 2 ) solution 

q.s. 

Fragrance 

Dye/Colorant q ' s ' 
Anti-microbial qS ' 


15 


20 


The Ol-wate, is preheated to 5M0-C and charged to the m«,ng v I d 
a c,dif,ed to a P H o. 2.7-3.2 with 1N HCI. The molten <,ua.ema„ saK ,s .hen 
IX added to ,e mi,ing vessel wKh mi*ng while the temperature ,s 
ILned a, ahou, m. The mi,,ure is then cooled to 4« w«h ag,^ 
where, the fragrance so,u*ed into .he softener disperse. The vrscos* 
, th en adiusted to ,he desired level With addition o, CaCI, solution, c o 
and preserva.ives added. L as«y. .he we^h. is adius.ed wi.h D l-wa.er. The 
dispersion is storage stable within a temperature range of 4 - 50 C. 
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We claim: 


! A textile softening composition with ,mp-oved stability and softening 
5 performance which compnses a fabric softening effective amount of a 
ouaternary ammonium sal. having mono-, di, and tri-ester components of 
the following formulae (I) - (III)" 
O 


10 


0) 


R-C-0-H 2 C-H 2 C CH 2 CH 2 OH 


H O H 2 C-H 2 C 


•CH 3 


J 


15 


20 


R-C'-O- H 2 C-H 2 C CH 2 CH 2 OH 


R-C-O- H 2 C-H 2 C 


CH-, 


25 


(III) 


O 


R-C-O- H 2 C-H 2 C v 


CH 2 CH 2 -0-C-R 
R-C-O- H 2 C-H 2 C / ' CH 3 
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10 


substituted or unseated hydrocarbon radical having from 12-22 carbo 

all and an iodine Value o, from abou, 20 ,o abou, 90. where, «. 
atoms ana * tnester 

^v^™*^^^^ ^ on the total 
component (111) comprises less than about 25 wt/o 

amount of the quaternary ammonium salt. 

2 The softener compost o, claim 1 wherein the «*"»"^ 
I said o,ua,erna. ammonium sal, ,s,he ran g e o, from abou, 80,20 ,o 95. 

3. The sooner compost o. claim , wherein me cis/,rans ra,io ,s 
greater than 90/10. 

4 The softener composition o, c,a*n 1 wherein said ^ternary 
, , ammonium sa» compnses 3 -50% by wei 9 h, based on ,he total we, 9 h, o, ,he 

composition. 

5 The composition of daim 1 wherein said quaternary ammonium saK 

0-er than about 55 * diester component and ,ess than 
20 about 20 wt% tnester (III) component. 

6 The composKion o, claim 1 wherein said quaternan, ammonium sal. 
Lpr," JL - abou, aO wt % diester componen, „0 and less ,han 
about 15 wt% Wester (III) component 

7 The composfcon o, claim 1 wherein said R groups represent . 
M roIonraL l hav i n g ,rom 1 6,o22ca,bona,omsanda nl od,nev a lue 

from about 30 to about 60. 


25 
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8 The composition of claim 1 wherein said R groups represent a 
hydrocarbon radical having from 16 to 22 carbon atoms and an .odine value 
from about 45 to about 55. 

5 9 A process for the preparation of a quaternary ammonium salt which 
comprises reacting, at a temperature of from about 170°C to 210°C: 

a Cl2 - C 22 substituted or unsubstituted fatty acid or m.xture of 
fatty acids having an Iodine Value of from about 20 to about 
90, and having less than about 20% trans double bonds, with 
II) an alkanolamine of the formula: 


10 


15 


20 


25 


I) 


R-N-R, 


wherein R. R, and R 2 are independently selected from C 2 ■ C. hydroxyaW 
groups, wherein the molar ratio of sa* fatty acid to a>Kanol am,ne is from 
about 1 6 - . 8. and wherein said reaction temperature is increased from 
about 70X to a range of from about 170' to 210'C. wherein the rate of 
temperature increase is maintained within a range of from about 0.8°C to 
3-C per minute in order to obtain an ester composition with greater than 
about 55 wt% diester component and less than about 25 wt% tnester 
component, and quatemizing same ,n order to obtain to quaternary 
ammonium salt. 

10 The process of Claim 9 wherein the temperature of the reaction is 
increased at a rate of 1.25" - 3'C per minute from a starting temperature of 
70°C up a temperature of from about 170°C to 210 C C. 
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„ The process o, claim 9 where, -« «* - * * ' 
1,- C - C, fatty acd havino an Iodine value - from about 30 to 


60. 


. 12 The process o. c,a,m 9 wherein said fatty acid is a substituted" 


55. 


13 Th e process of claim 11 where, said .any acid is derived from talic, 
, 0 SO y. palm, palm kerne,, rape seed, lard or mixtures thereof. 

14 The process o, claim 11 wherein said fatty acid is denved from 
part ,a,; hydroc,na,ed fallow, soy. palm. pa,m Kerne,, rape seed, lard or 
mixtures thereof. 

15 15 The process of claim 9 wherein .« a,Kano,am,ne is selected If- 
I g roup cons,*, o, triethanolamine. propano, die,hanolam,ne. efhanol 
diisopropanolamine. friisopropano, amine and mixtures thereof. 
20 16 . The process of daim 9 wherein the molar ratio of fatty acid toaiKano, 

amine is about 1.7. 

17 . Th e process of claim 9 where,n said fatty ac* has less than about 

10% trans isomer. 

25 18 The process of Cairn 9 wherein the aiKylaUng agent is selected from 

dimethyl carbonate, trimethyl phosphate, dtmethyl sulfate 
thereof. 
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1Q The proce ss of claim 9 where.n a solvent is not employed. 
20. The process of claim 9 wherein a solvent is employed. 


5 21 The process of daim 20 wherein said solvent is selected from the 
gr0U p cons lS ting of C, - C 6 alcohols, glyco.. fatty acid, mono-, d,, or tn- 
glycerides. and mixtures thereof. 

,0 22 A quaternary ammonium salt which comprises mono, di, and tri- 
ester components herein said ouaterna^ ammonium sa,t comprises 
gfeat er than about 55% diester component and less than about 25% tnester 
Iponent. and wherein sa,d quaternary ammonium sal, is the reaction 

product of: 

13 A ) an ester which is the reaction product of a substituted or 

unsubsituted C,. - C fatty acid havrng an Iodine vaiue of from about 40 to 
about 60 and having less than about 20% trans isomer and a 
wherem said molar ratio of fatty acid: tnaikanolamine is from about 1.6 - 18 

20 with 

B) an alkylating agent. 

23 The quaternary ammonium salt of claim 22 wherein said fatty acid is 
derived from tallow, soy, palm, palm kernel, rape seed, lard and mixtures 

25 thereof. 

24 • The quaternary ammonium salt of claim 23 wherein said fatty acid is 
derived from partially hardened tallow, soy, palm, palm kerne,, rap* seed, 
lard and mixtures thereof. 
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25 The quaternary ammonium sa« of claim 22 where, said aiKanolam,ne 
i5 selected from the group consisting o, triethanolamine, propano 
d ie.hano,amine. ethano, diisopropanolamine. triisopropano, am,ne and 
5 mixtures thereof. 

26 The quaternary ammonium saK o, claim 22 wherein said I abating 
L* is selected from the group cons,s,ing o, methyl ohlonde. d,e hy 
lul. Pen,,, chloride, trimethy, phosphate, diethyl carhonate. d.methyl 
1 o sulfate or mixtures thereof. 

• ~ « a » nf Haim 22 wherein the molar ratio of 
27. The quaternary ammonium salt of claim wne 

said fatty acid and said alkanolamine is from about 1 .7. 

, - 28 The quaternary ammonium salt of claim 22 which comprises greater 
" L Zlo wt % diester component and less than ahout 15 wt% tnester 
component. 

2 , A quaterna. ammonium sal, darken , reac^ ,* 
20 an alkanolam,ne which comprses mono, d„ and tn ester 
the following formulae (I) - (HI): 


f 


O 
II 


25 


(l) R-C-0-H 2 C-H 2 C^ ^CH 2 CH 2 OH 

N' 

HOH 2 C-H 2 C CH 3 
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(ID 


R-C-O- H 2 C-H 2 C s 


R-C-O- H 2 C-H 2 C 


,CH 2 CH 2 OH 


•CH 3 


J 


10 


15 


(III) 


O 


R-C-O- H 2 C-H 2 C 


, CH 2 CH 2 -0-C-R 
R-C-O- H 2 C-H;C CH 3 


herein R represents a hydrocarbon radical having from 1H2 carbon 
,„ 1 and anLne value o, between abo U , 2 0 and about 90. and w-in 
' sa« diester component (,„ conges greater than about 60 w«% and the 

tnester component (HI, comprises less than about 20 wt% based on the 

total amount of the quaternary ammonium salt. 

25 30. A method for softening textiles which comprises applying thereto a 
softening effective amount of the composition of claim 1 . 
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31 A method for the softening, conditioning and/or iubncating hair or skin 
w nich compdses appiy.ng to sa« hair or *n a softening, conditioning and 
cheating effective amount of the <,ua.ema„ ammonium salt of Cia,m 

32 The process of ciaim 9 wherein the reaction temperature * 

< , „ ah^Mt 170° to 210°C until the reaction 
maintained within a range of from about 170 

product has an acid value of below 5. 


10 


33 The process of daim 9 where.n the reaction temperature ,s 
Maintained withinthe range o, from about ,70- to 210'C for approbate, 20 


33 
m< 
minutes 
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